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WKHVHEHDPVDUHFPFPDQGFPZKLOHWKHZHLJKWLVDURXQGWWDQGWUHVSHFWLYHO\$VDUXOHWKH
EHDPVKDYHEHHQSURGXFHG LQ D UHJLRQYHU\ FORVH WR WKHHUHFWHGYLDGXFWV DQGKDYHEHHQ WUDQVSRUWHGZLWK VSHFLDO
HTXLSPHQW DW D YHU\ ORZ VSHHG 7KH EHDPV ZHUH IL[HG RQ WKHLU SRVLWLRQV E\ VSHFLDO VWHHO WUXVV VWUXFWXUH ZLWK
DSSURSULDWHPHFKDQLFDOHTXLSPHQW7KHFRQFUHWHGHFNVODELVFDVWLQVLWXIRUWKHPDLQQXPEHURIWKHVHYLDGXFWV
7KHFRQFUHWHSLHUVDUHZLWKKROORZFRUHFURVVVHFWLRQVDQGZHUHHUHFWHGE\XVLQJVOLGLQJIRUPZRUN
$ VSHFLDO DVVHVVPHQW PDGH RQ WKH EULGJHV DORQJ WKH KLJKZD\V DQG PDLQ URDGV LQ %XOJDULD WKDW WRRN SODFH
EHWZHHQDQGDQGZDVILQDQFHGE\WKH(8LQGLFDWHGWKDWWKHEULGJHVDUHQRWLQJRRGFRQGLWLRQ0RUHRYHU
DFFRUGLQJWRWKHUHSRUWIURPWKLVLQYHVWLJDWLRQEULGJHVDUHFORVHWRSRVVLEOHDFFLGHQW7KHUHDUHPDQ\UHDVRQVIRU
WKDWEXWWKHPDLQRQHLVFRQQHFWHGZLWKWKHLULPSURSHUGHVLJQFRQVWUXFWLRQDQGODFNRIPDLQWHQDQFH

7KHYLDGXFWVPHQWLRQHGDERYHPDLQO\KDYHSUREOHPVZLWKWKHSLHUVWKHFRQWLQXRXVVODEVWKHH[SDQVLRQMRLQWV
WKHEHDULQJVWKHGUDLQDJHV\VWHPWKHFDUULDJHZD\VXUIDFHWKHVXUIDFHRIWKHSHGHVWULDQSDUWVDQGWKHWUDIILFVDIHW\
EDUULHUV)URPVWUXFWXUDOSRLQWRIYLHZWKHPDMRUSUREOHPVDUHWKHGDPDJHVWRWKHSLHUVDQGWKHFRQWLQXRXVVODEV
7KHGHIHFWVLQWKHGUDLQDJHV\VWHPVDQGWKHH[SDQVLRQMRLQWVDUHWKHUHDVRQVRIWKHGHIHFWVLQWKHVXEVWUXFWXUHVWKH
FRQWLQXRXV VODE WKH PDLQ EHDPV DQG WKH EULGJH VODE 7KH RULJLQ RI VRPH GHIHFWV LV GXH WR WKH GHVLJQ FRQFHSW
SUREOHPVLQWKDWW\SHRIVWUXFWXUH
7KHYLDGXFWGHVFULEHGLQWKLVSDSHUKDVPDQ\SUREOHPVLQFOXGLQJVWUXFWXUHRIWKHEULGJHGHFNVODEPDLQEHDPV
DQGSLHU7KHEULGJHUHQRYDWLRQVWDUWHGLQWKHVSULQJRI
7KH DXWKRUV RI WKLV SDSHU DUH SDUW RI WKH WHDP XQGHU WKH OHDGHUVKLS RI 3URI 7RSXURY ZKLFK SUHFHGHG WKH
LQYHVWLJDWLRQGHVLJQDQGIXOOVFDOHWHVWLQJRIWKHUHQRYDWHGYLDGXFW7KHYLDGXFWLVLQRSHUDWLRQIURPWKHEHJLQQLQJ
RI'HFHPEHU
2ULJLQDOGHVLJQ
7KHYLDGXFWKDVPXOWLVSDQVLPSO\VXSSRUWHGVXSHUVWUXFWXUH(DFKVSDQLVPORQJDQGWKHUHDUHVSDQVLQ
QXPEHUVRWKHWRWDOOHQJWKRIWKHEULGJHLVDSSUR[LPDWHO\P7KHEHDPVLQORQJLWXGLQDOGLUHFWLRQDUHFRQQHFWHG
ZLWK FRQWLQXRXV VODE ODLGRYHU WKH SLHUV7KHYLDGXFW LV GLYLGHG LQ ORQJLWXGLQDO GLUHFWLRQ LQ WKUHH SDUWVZLWK IRXU
H[SDQVLRQMRLQWVWZRRQWKHDEXWPHQWVDQGWZRLQEHWZHHQWKHHQGV,QWHUPHGLDWHH[SDQVLRQMRLQWVDUHDOORFDWHGRQ
WKHSLHUVʋDQGʋUHVSHFWLYHO\7KHH[SDQVLRQMRLQWVDUHRIDPRGXODUW\SH7KHVXSHUVWUXFWXUHLVFRQVWUXFWHG
ZLWKIRXUSUHFDVWSRVWWHQVLRQHGEHDPVPORQJDQGDURXQGWLQZHLJKW7KHEHDPVVSDQLVP7KHGHFNVODE
LV H[HFXWHG IURP SUHFDVW HOHPHQW ZLWK FP E\ FP LQ VL]H DQG FP WKLFNQHVV LQ FURVV GLUHFWLRQ 7KH
FRQQHFWLRQEHWZHHQWKHSUHFDVWSDQHOVLVGRQHZLWKFDVWLQVLWXFRQFUHWHRQWRSRIWKHSUHFDVWEHDPVZLWKVXLWDEOH
UHLQIRUFHGGHWDLO7KLVFDVWLQVLWXMRLQWFRPELQHVWKHVODEZLWKWKHSUHFDVWEHDPVDQGWKHSUHFDVWVODEHOHPHQWVVHH
ILJD7KHVXSHUVWUXFWXUHKDVWZRFURVVEHDPVDWWKHHQGRIHDFKVSDQ1RLQWHUPHGLDWHFURVVEHDPVDUHXVHG


)LJ/RQJLWXGLQDOYLHZRIWKHYLDGXFW
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
)LJ2ULJLQDOGHVLJQRIYLDGXFWDFURVVVHFWLRQRIWKHVXSHUVWUXFWXUHEFURVVVHFWLRQRIWKHSLHU
7KH SLHUV DUH ZLWK KROORZ FRUH FURVV VHFWLRQ VHH )LJE DQG WKHLU KHLJKW UHDFKHV DURXQG P 7KH\ DUH
VXSSRUWHG E\ D VKDOORZ IRXQGDWLRQ 2Q WRS RI WKH SLHUV DUH FRQVWUXFWHG WZR FDQWLOHYHU FDE EHDPV RQZKLFK DUH
GLVSRVHG WKHEHDULQJV7ZR W\SHVRIEHDULQJVDUHXVHG  ODPLQDWHG UXEEHUEHDULQJVDQG UROOHGVWHHOEHDULQJV7KH
VWHHOEHDULQJVDUHVLWXDWHGRQO\RQWKHH[SDQVLRQMRLQWV7KHDEXWPHQWVDUHFDVWLQVLWXFDQWLOHYHUVWUXFWXUH
7KHVWUXFWXUHKDVEHHQGHVLJQHGDFFRUGLQJ WR WKH%XOJDULDQFRGH IRU URDGFRQFUHWHEULGJHVRQ WKHEDVLVRI WKH
DOORZDEOHVWUHVVHVDWWKLVWLPH>@
7KH SRVWWHQVLRQHG EHDPV KDYH EHHQ GHVLJQHG DFFRUGLQJ WR WKH *HUPDQ FRGH ',1  >@ EHFDXVH WKH
%XOJDULDQFRGHWKDWZDVDFWLYHDWWKHWLPHRIGHVLJQZDVQRWFRYHULQJWKHGHVLJQRIWKHSUHVWUHVVHGVWUXFWXUHV7KH
EHDPFRQVLVWVFDEOHVZLWK VWUDQGVRIPPGLDPHWHU HDFK7KHFRQWUROOHG UHVWUHVVHG IRUFH LQHDFKFDEOH LV
DURXQG W $W WKDW WLPH WKH GHVLJQHUV WKH GHVLJQHUV DSSOLHG IXOO SUHVWUHVVLQJ DFFRUGLQJ WR ZKLFK DIWHU DOO
FKDUDFWHULVWLFVORDGVLQFOXGLQJWKHWUDIILFORDGWKHVWUHVVHVLQWKHWHQVLRQ]RQHUHPDLQVSRVLWLYH
D        E
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)LJ9LHZRISRVWWHQVLRQHGFDEOHVDLQORQJLWXGLQDOGLUHFWLRQELQFURVVVHFWLRQ
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'HIHFWVGHVFULSWLRQDQGDQDO\VLVRIWKHUHDVRQV
7KHPDLQGHIHFWVZKLFKUDLVHGWKHQHHGRIDQXUJHQWUHQRYDWLRQRIWKHYLDGXFWZHUHWKHSXQFKLQJRIWKHGHFN
VODEDWVRPHSODFHV7KHWUDIILFZDVLQWHUUXSWHGDQGDURDGDVVHVVPHQWZDVLQLWLDWHGWKURXJKFRPSOHWHLQYHVWLJDWLRQ
RIWKHVWUXFWXUHRIWKHEULGJH7KHLQYHVWLJDWLRQPDGHUHYHDOHGWKHPDLQGHIHFWVDVIROORZV
3.1. On the deck slab 
• &RPSOHWHGHVWUXFWLRQRIWKHFRQFUHWHDWVRPHSODFHV
• &RPSOHWHO\GHVWUR\HGERQGEHWZHHQWKHFRQFUHWHDQGWKHUHLQIRUFHPHQWDWWKHORZHUVXUIDFH
• &RQFUHWHFRUURVLRQDWWKHORZHUVXUIDFHRIWKHVODEDQGSDUWLDOO\H[SRVHGUHLQIRUFHPHQWGXHWRZDWHUOHDNDJHV
WKURXJKWKHVODERUEHWZHHQWKHVODEDQGWKHSUHFDVWEHDPV
3.2. On the main beam 
• &RQFUHWHDQGUHLQIRUFHPHQWFRUURVLRQDWWKHVLGHRIWKHEHDPGXHWRZDWHUOHDNDJHVEHWZHHQWKHVODEDQGWKH
SUHFDVWEHDPDQGWKURXJKWKHSLSHRIWKHGUDLQLQJV\VWHP)RUVRPHRIWKHEHDPVPRUHWKDQRIWKHSRV
WHQVLRQHGFDEOHVWKHFRQFUHWHDQGUHLQIRUFHPHQWVWLUUXSVDQGORQJLWXGLQDORIWKHZHEDUHKHDYLO\DIIHFWHGE\
WKHVHOHDNDJHV
• ,QWHUUXSWHGFRQFUHWHFRYHULQVRPHSDUWVGXHWRWKHUHLQIRUFHPHQWFRUURVLRQ
• ,QVRPHSODFHVWKHFRQFUHWHFRYHUH[LVWVEXWWKHLQYHVWLJDWLRQKDVVKRZQWKDWWKHUHLVQRERQGEHWZHHQWKH
FRQFUHWHFRYHUDQGWKHPDLQFRQFUHWHRIWKHEHDPHVSHFLDOO\RQWKHZHE
3.3. On the cap beams 
• &RQFUHWHDQGUHLQIRUFHPHQWFRUURVLRQGXHWRZDWHUOHDNDJHVWKURXJKWKHH[SDQVLRQMRLQWVHVSHFLDOO\DWSLHU
3.4. On the body of the columns 
• ,QPDQ\SODFHVDORQJWKHSLHUVVXUIDFHLVYLVLEOHFRQFUHWHDQGUHLQIRUFHPHQWFRUURVLRQ
• ,QVRPHSODFHVWKHFRQFUHWHFRYHUH[LVWVEXWWKHDVVHVVPHQWKDVVKRZQWKDWWKHUHLVQRERQGEHWZHHQWKHFRQFUHWH
FRYHUDQGWKHPDLQFRQFUHWHRIWKHSLHUV
• ,QWKHEDVHRIVRPHSLHUVLQWKHLUKROORZVHFWLRQZDWHUZDVGHWHFWHG
7KH YLDGXFW KDV XQGHUJRQH VRPH SDUWLDO UHSDLUV ZKLOH WKH VWUXFWXUH ZDV LQ RSHUDWLRQ 7KH ODVW RQH ZDV
DSSUR[LPDWHO\  \HDUV DJR 6RPH RI WKH PDLQ EHDPV DQG WKH GHFN VODE ZHUH UHSDLUHG ZLWK VKRW FRQFUHWH WKDW
FRYHUHG WKH GDPDJHG ORFDO SODFHV 7KLV FUHDWHG VRPH GLIILFXOWLHV GXULQJ WKH LQYHVWLJDWLRQ DV WKH TXDOLW\ RI WKH
VWUXFWXUDO HOHPHQW XQGHU WKH VKRW FRQFUHWHZDV XQGHILQHG 7KH UHPRYDO RI WKLV FRQFUHWHZDV FRPSOLFDWH 6HYHUDO
EHDPVZLWK KXJH DIIHFWHG VXUIDFHZHUH VXVSHFWHG WR EH LQ YHU\ EDG FRQGLWLRQ DQG GHFLVLRQZDV WDNHQ IRU WKHLU
LQYHVWLJDWLRQWRFRQWLQXHDIWHUWKHVWDUWRIWKHEULGJHUHQRYDWLRQ
7KH UHPRYDORI WKH VKRW FRQFUHWHGXULQJ WKHFRQVWUXFWLRQSKDVHKDV VKRZQ WKDW WKHEHDPV UHDOO\DUH LQ VHYHUH
FRQGLWLRQ7KLVZDVHVSHFLDOO\YDOLGIRUVRPHEHDPVZKHUH WKH LQOHWVRI WKHGUDLQLQJV\VWHPZHUHDOORFDWHG WKXV
DURXQGSRVWWHQVLRQHGFDEOHVRXWRIZHUHGDPDJHG7KHVWHHOVKHHWGXFWVFRYHUHGZLWKOHDGDUHIXOO\GHVWUR\HG
E\FRUURVLRQDQGPRUHWKDQRIWKHZLUHVLQWKHFDEOHVDUHDIIHFWHGE\WKHFRUURVLRQDVZHOO
7KHZHEFRQFUHWHDSSUR[LPDWHO\RILWVWKLFNQHVVVWLUUXSVDQGORQJLWXGLQDOUHLQIRUFHPHQWDUHGHVWUR\HGE\
FRUURVLRQ7KH VWHHO UROOHU EHDULQJVQHHG WR EH FOHDQHGRI WKH UXVW DQGJUHDVH KRZHYHU WKH UHLQIRUFLQJ HODVWRPHU
EHDULQJVDUHLQJRRGFRQGLWLRQ
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
)LJ9LHZRIWKHSRVWWHQVLRQHGFDEOHV
7KHSDYHPHQWRI WKHFDUULDJHZD\ WKH VHUYLFH VLGHZDONV WKH WUDIILFEDUULHUV WKHJXDUGUDLOV DQG WKHH[SDQVLRQ
MRLQWVQHHGWREHFRPSOHWHO\UHSODFHG
2QWKHJURXQGVRIWKHLQYHVWLJDWLRQRQWKHVLWHVRPHFDOFXODWLRQVDQGDSSURSULDWHDQDO\VLVDUHSRUWIRUDVVHVVPHQW
ZDVVXPPDUL]HG$FFRUGLQJWRLWWKHPDLQUHDVRQVIRUWKHGHIHFWVDUHDVIROORZ
• 7KHWKLFNQHVVRIWKHSUHFDVWHOHPHQWVRIWKHGHFNVODELVQRWHQRXJKWRHQVXUHWKHVWUHQJWKRIWKHVWUXFWXUH
DQGHVSHFLDOO\WKHVKHDUIRUFHWDNLQJLQWRFRQVLGHUDWLRQWKDWWKHVODELVGLUHFWO\ORDGHGIURPWKHWUDIILF
7KHVHSUHFDVWHOHPHQWVIXUWKHUWDNHSDUWLQWKHORDGGLVWULEXWLRQHIIHFWVGXHWRWKHPLVVLQJLQWHUPHGLDWH
FURVVEHDPV
• 7KHSUHFDVWHOHPHQWVRIWKHGHFNVODEZHUHQRWSURSHUO\SODFHGRQWKHSUHFDVWEHDPV,QDGGLWLRQWKH
FRQFUHWHZDVQRWZHOOYLEUDWHGLQVRPHSODFHV7KXVWKHGHIHFWLYHZDWHUSURRILQJDOORZVWKHDJJUHVVLYH
ZDWHUWRSHQHWUDWHLQWKHFDVWLQVLWXMRLQWFDXVLQJGHIHFWVRQWKHVODEDQGWKHEHDPV
• 7KHLQDGHTXDWHO\FRQVWUXFWHGGHWDLOVDQGWKHODFNRIPDLQWHQDQFHRIWKHGUDLQLQJV\VWHPOHDGWRGHIHFWVRQ
WKHVXUIDFHRIWKHEHDPV
• 7KHOHDNDJHVWKURXJKWKHGHIHFWHGH[SDQVLRQMRLQWVLQGXFHVFRUURVLRQRIWKHFDSEHDPDQGWKHSLHUV
• 7KHLQVXIILFLHQWFRQFUHWHFRYHUDJHRQWKHSLHUVVXUIDFHFRPELQHGZLWKWKHLQDFFXUDWHFRQVWUXFWLRQWKH
DWPRVSKHULFLQIOXHQFHDQGWKHGHIHFWHGGUDLQLQJV\VWHPFDXVHGPRGHUDWHFRUURVLRQRQWKHFRQFUHWHDQGWKH
UHLQIRUFHPHQW
'HVLJQDQGFRQVWUXFWLRQRIWKHUHQRYDWLRQ
7KHPDLQUHTXLUHPHQWWRZDUGVWKHGHVLJQDQGFRQVWUXFWLRQRIWKHUHQRYDWLRQZDVDVVRFLDWHGZLWKWKHWHUPV7KH
FRQVWUXFWLRQ VWDUWHG LQ WKH EHJLQQLQJ RI 0D\ SDUDOOHO ZLWK WKH DVVHVVPHQW DQG WKH GHVLJQ 7KH WDUJHW ZDV DOO
FRQVWUXFWLRQZRUNVWRILQLVKQRWODWHUWKHQWKHHQGRI1RYHPEHU
2Q WKH EDVH RI WKH DVVHVVPHQW UHVXOWV FRQFHUQLQJ WKH GHFN VODE D GHFLVLRQ ZDV WDNHQ QRW RQO\ WR UHVWRUH WKH
RULJLQDOVWUHQJWKEXWWREHUHWURILW LWDFFRUGLQJWR(1%'6>@XVLQJWKH(XURFRGHVWUDIILFORDGPRGHO7KLV
OHDGWRWKUHHGLIIHUHQWDSSURDFKHVFRQFHUQLQJWKHVODEUHQRYDWLRQ
• $WWKRVHSODFHVZLWKGHVWUXFWHGFRQFUHWHRUDQGSDUWLDOO\PLVVLQJERQGEHWZHHQWKHH[SRVHGERWWRP
UHLQIRUFHPHQWDQGWKHFRQFUHWHWKHH[LVWLQJVODEKDVWREHUHPRYHGXVLQJVXLWDEOHHTXLSPHQW)RUWKH
FDVWLQJRIWKHQHZVODELVWREHXVHGFRUUXJDWHGVWHHOVKHHWDVIRUPZRUN,QWKHVHSODFHVWKHGHFNVODEZDV
GHVLJQDVULEEHGVODEZLWKFPRIWKLFNQHVV
• $WSODFHVZLWKQRGHVWUXFWHGFRQFUHWHDQGKHLJKWFRUURVLRQRIWKHH[SRVHGERWWRPUHLQIRUFHPHQWDIWHUWKH
VDQGEODVWLQJRIWKHVXUIDFHLVDSSOLHGVKRWFRQFUHWHDQGWKHVHSODFHVDUHWKHQVWUHQJWKHQHGZLWKFDUERQ
ILEUHLQWKHHSR[\PDWUL[,QDGGLWLRQFPVWUXFWXUDOFRQFUHWHZLWKUHOHYDQWWRSUHLQIRUFHPHQWLVDSSOLHG
DLPLQJDQLQFUHDVHLQWKHVWUHQJWKRIWKHGHFNVODEDFFRUGLQJWR(1%'6>@
• ,QFDVHWKHFRQFUHWHVXUIDFHLVLQDJRRGFRQGLWLRQRUWKHH[SRVHGERWWRPUHLQIRUFHPHQWLVZLWKVPDOO
FRUURVLRQWKHUHLQIRUFHPHQWZDVWUHDWHGVXLWDEOHDQGDJDLQLWZDVGHVLJQHGZLWKDFPVWUXFWXUDOFRQFUHWH
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,QRUGHUQRWWRLQFUHDVHWKHGHDGORDGDOWKRXJKWKHGHFNWKLFNQHVVZDVFKDQJHGZLWKSHUPLVVLRQRIWKH1DWLRQDO
5RDG$XWKRULWLHVWKHWKLFNQHVVRIWKHDVSKDOWZDVUHGXFHGIURPFPWRFPDQGWKHFPSURWHFWLRQZDWHUSURRILQJ
FRQFUHWHZDVQRWSURYLGHG,QDGGLWLRQWKHFPFRQFUHWHXQGHUWKHZDWHUSURRILQJZDVUHPRYHGXQGHUWKHSUHPLVH
WKDWLWZLOOEHH[HFXWHGZLWKVXLWDEOHVXUIDFH,QIDFWWKHLQFUHDVLQJRIWKHGHDGORDGLVZLWKFPFRQFUHWHWKLFNQHVV
ZKLFKLVQHJOLJLEOHEXWWKLVZDVWDNHQLQWRFRQVLGHUDWLRQIRUWKHYHULILFDWLRQRIWKHPDLQEHDPJLUGHUV
)RUWKHUHSDLURIWKHPDLQSRVWWHQVLRQSUHFDVWEHDPVZHUHGLVFXVVHGWKUHHSRVVLEOHYDULDQWV
• 6WUHQJWKHQLQJE\XVLQJFDUERQILEUHVIRUWKHEHQGLQJPRPHQWDQGIRUWKHVKHDUIRUFHV
• ([WHUQDOSUHVWUHVVLQJIRUWKHEHQGLQJPRPHQWDQGFDUERQILEUHVIRUWKHVKHDUIRUFHV
• &RQFUHWHEHDPVWREHUHSODFHGE\QHZFRQFUHWHSUHFDVWEHDPV
• &RQFUHWHEHDPVWREHUHSODFHGE\VWHHOEHDPV
7KHVWXG\RI WKH ILUVWRSWLRQSRLQWHGSUREOHPV LQ WKHPRQWDJHRI WKHFDUERQ ILEHUVEHFDXVH WKH VXUIDFHRI WKH
ERWWRPIODQJHRIWKHEHDPVZDVLQYHU\EDGFRQGLWLRQDQGZDVGLIILFXOWWREHVKDSHGZLWKVKXWFRQFUHWH7KHRSWLRQ
WRGRWKHUHSDLUE\XVLQJFDUERQILEHUWH[WLOHZKLFKLVVHQVLWLYHIRUIL[LQJDQ\VXUIDFHZDVFRQVLGHUHGYHU\H[SHQVLYH
,Q DGGLWLRQ WKHUH LV D SUREOHP IRU VWUHQJWKHQLQJ XVLQJ FDUERQ WH[WLOH IRU VKHDU IRUFH HVSHFLDOO\ IRU SULQFLSOH
FRPSUHVVLRQVWUHVV
7KHVHFRQGRSWLRQZDVSUREOHPDWLFDVZHOOLQWKHSDUWRIWKHVKHDUIRUFHVWUHQJWKHQLQJ,QDGGLWLRQWKHH[WHUQDO
SUHVWUHVVLQJZDVQHZWHFKQRORJ\IRUWKHFRQWUDFWRUDQGGXHWRWKHVPDOOTXDQWLW\RIZRUNWKHRIIHUIURP)UH\VVLQHW
ZDVFRQVLGHUHGYHU\H[SHQVLYH)RUILQDQFLDODQGWLPHFRQGLWLRQVWKLVRSWLRQZDVDEDQGRQHGDVZHOO
7KH WKLUGRSWLRQSURYHGUHYHDOHG WKDW WKHWUDQVSRUWDWLRQDQGIL[LQJRQWKHVSRWRI WKHPFRQFUHWHEHDPZLWK
PLQLPXPZHLJKWRIWLVYHU\FRPSOLFDWHG)RUWKLVUHDVRQWKLVRSWLRQZDVDOVRDEDQGRQHG
7KHGHVLJQHUGHFLVLRQZDVWRUHSODFHWKHFRQFUHWHEHDPVZLWKVWHHORQHV7KHPHDVXUHPHQWRIWKHVWHHOEHDPZDV
FKRVHQWRKDYHWKHVDPHKHLJKWDVWKHFRQFUHWHRQHGXHWREHIL[HGDWWKHVDPHSRVLWLRQVRWKDWWKHH[LVWLQJEHDULQJV
FDQEHXVHGDVZHOO7KHRWKHUPHDVXUHPHQWVWKLFNQHVVRI WKHSODWHDQGZLGWKRI WKHIODQJHVZHUHFKRVHQDW WKH
EDVHRIWKHHTXDOVWLIIQHVV)XUWKHUPRUHIRUWKHG\QDPLFUHVSRQVHUHODWHGZLWKWUDIILFDFWLRQLWZDVLPSRUWDQWWKDWWKH
PDVVLVQRWVLJQLILFDQWO\GLIIHUHQW7KHVWHHOEHDPVVKRXOGEHDOORFDWHGRQWKHHGJHRIWKHGHFNZKHUHWKHDGGLWLRQDO
SHUPDQHQWPDVVIURPWKHVLGHZDONZHUHSODFHGVHHILJ
D        E
 
)LJ6WHHOEHDPDFURVVVHFWLRQRIGHFNZLWKDOORFDWLRQRIVWHHOEHDPEORQJLWXGLQDOYLHZRIVWHHOEHDP
'XHWRWKHHDV\SURGXFWLRQDQGWUDQVSRUWDWLRQWKHPORQJVWHHOEHDPZDVGHVLJQHGLQWRWKUHHSDUWVFRQQHFWHG
E\IULFWLRQMRLQWDWWKHSODFHVZKHUHWKHEHQGLQJPRPHQWLVVPDOO
7KHPDLQGLIILFXOW\ZDV WKHGLVPDQWOLQJRI WKHWKHDY\FRQFUHWHEHDPVDWDKHLJKWRIDERXWP7KLVZDV
PDGHZLWKWZRKHDY\GXW\PRELOHFUDQHVDOORFDWHGIURPERWKVLGHVRQWKHVSDQVHHILJ7KHRWKHUGLIILFXOW\FDPH
IURPWKHGLVWDQFHEHWZHHQWKHFDSEHDPRIWKHQHLJKERULQJSDUDOOHOYLDGXFWVHHILJE
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
)LJ6FKHPHIRUDOORFDWLRQRIWKHPRELOHFUDQHV
7KHUHSODFHPHQWRIWKHEHDPVZDVLQWKHIROORZLQJVHTXHQFH
• 'LVPDQWOLQJRIWKHGHFNVODEEHWZHHQWKHFRQFUHWHEHDPV$PVWULSZDVOHIWIRUVWDELOLW\
• $OORFDWLRQRIWKHFUDQHVLQIRUHVHHSRVLWLRQDQGKRRNLQJRIWKHFRQFUHWHEHDP
• 'LVPDQWOLQJRIWKHUHPDLQLQJVWULSRIWKHVODE
• 7KHFUDQHVOLIWLQJWKHEHDPVORZO\DQGFDUHIXOO\GURSSLQJLWRQWKHWHUUDLQXQGHUWKHEULGJH
• /LIWLQJRIWKHVWHHOEHDPIURPWKHJURXQGDQGIL[LQJLWRQWKHEHDULQJV)L[LQJXVLQJEUDFHVDJDLQVW
EXFNOLQJRIWKHVWHHOEHDPGXULQJWKHFDVWLQJRIWKHQHZGHFNVODE
• 8QKRRNLQJRIWKHEHDPE\WKHFUDQHV
'XULQJWKHZRUNRIWKHFUDQHVWKHWUDIILFLQWKHRWKHUKLJKZD\FDUULDJHZD\ZDVVWRSSHGFRPSOHWHO\IRUKRXUV
7KHPDLQGHIHFWVRQWKHSLHUVDQGFDSEHDPVZHUHLQWKHH[SRVHGDQGVOLJKWO\FRUUXJDWHGUHLQIRUFHPHQWDQGRU
WKHODFNRIERQGLQJEHWZHHQWKHFRQFUHWHFRYHUDJHRIWKHUHLQIRUFHPHQWDQGWKHEDVLFFRQFUHWH7KHPDLQUHSDLULQJ
ZRUNVIRUWKHSLHUVDQGFDSEHDPVZHUHGRQHLQWKHIROORZLQJVHTXHQFH
• /DUJHXQERXQGHGSLHFHVRIFRQFUHWHFRYHUDJHZHUHUHPRYHGPHFKDQLFDOO\DIWHUZKLFKVDQGEODVWLQJZDV
DSSOLHG
• 6WHHOPHVKFPE\FPZLWKPPEDUGLDPHWHUZHUHIL[HGWRWKHFRQFUHWHE\DQFKRUV
• &RQFUHWHFRYHUDJHIURPRIDERXWFPZDVFUHDWHGE\DSSO\LQJVKRWFRQFUHWHRQWRSRIWKHPHVK
,QVRPHSLHUVWKHVHGHIHFWVZHUHWREHVHHQLQKXJHDUHDVRQWKHVXUIDFH7KHERWWRPSDUWDWDERXWPKHLJKW
IURPWKHJURXQGDWSLHUʋZDVLQYHU\SRRUFRQGLWLRQ7KDW¶VZK\DVWUHQJWKHQLQJZLWKFDUERQILEHUVKHHWVZDV
GHVLJQHG
$OOIXQFWLRQDOHOHPHQWVDVZDWHUSURRILQJSDYHPHQWVVLGHZDONVH[SDQVLRQMRLQWV WUDIILFEDUULHUVDQGSDUDSHWV
ZHUHFRPSOHWHO\UHSODFHGZLWKQHZRQHV
)XOOVFDOHWHVWDQGUHVXOWV
$FFRUGLQJWRWKHUHOHYDQWGHFUHHVIRUWKLVW\SHRIEULGJHVLQRUGHUIRUWKHEULGJHWREHSXWLQRSHUDWLRQDJDLQQR
WHVWV ZHUH QHFHVVDU\ WR EHPDGH DIWHU WKH ILQLVKLQJ RI WKH FRQVWUXFWLRQZRUNV ,Q WKLV VSHFLDO FDVH KRZHYHU WKH
1DWLRQDO $JHQF\ 5RDG ,QIUDVWUXFWXUH UHTXLUHG IXOOVFDOH WHVW WR EH LPSOHPHQWHG VR WKDW WKH UHVSRQVH RI WKH
VWUXFWXUHXQGHUWKHVWDWLFDQGG\QDPLFORDGVWREHFKHFNHG$GHFLVLRQZDVWDNHQIRUVWDWLFWHVWRIIRXUVSDQVIURP
WKHUHQRYDWHGVWUXFWXUHRIWKHEULGJHDQGG\QDPLFWHVWRIWZRVSDQVFKRVHQDFFRUGLQJWRWKHIROORZLQJUHDVRQV
6SDQGHFNVODEZLWKRXWVWUHQJWKHQLQJH[FHSWWKHFPDGGLWLRQDOWRSUHLQIRUFHGFRQFUHWHPDUJLQDOUHSDLULQJ
RIRQHEHDPZLWKFDUERQILEHUV
6SDQVDQGVWHHOEHDPVSDUWLDOO\ULEEHGGHFNVODEGLIIHUHQWVODEUHSDLULQJZRUNVLQFOXGLQJFDUERQILEHUV
'XULQJWKHWHVWZHUHXVHGWKHDY\GXW\WUDFNVVHH)LJ7KHWUDFNVZHUHDOORFDWHGFORVHWRWKHVLGHZKHUHWKH
VWHHOEHDPVDUHORFDWHG7KHGHIOHFWLRQVLQWKHPLGGOHRIHDFKEHDPZHUHPHDVXUHGLQWZRVWDJHVE\WKHVWDWLFWHVW
)RUWKHG\QDPLFWUXFNWHVWRQWKHSDYHPHQWDWWKHEHJLQQLQJRIHDFKVSDQZDVVLWXDWHGDWKUHVKROGRIFPWKLFN
ZRRGHQSODQN7KHILUVWWHVWZDVPDGHZLWKRXWWKHZRRGHQSODQNGXHWRWKHHVWLPDWHGG\QDPLFDPSOLILFDWLRQRIWKH
VWUHVVHV7KHQVHYHUDORWKHU WHVWVZHUHPDGHGXULQJZKLFKWKHWUXFNSDVVHGWKURXJKWKHZRRGHQSODQNDWGLIIHUHQW
VSHHGFDXVLQJG\QDPLFH[FLWDWLRQ'XHWRWKHVHWHVWVWKHVXSHUVWUXFWXUHVWDUWHGWRYLEUDWHLQWHQVLYHO\7KHDPSOLWXGH
DQG WKHDFFHOHUDWLRQVRI WKHVXSHUVWUXFWXUHYLEUDWLRQZHUHPHDVXUHGDQGUHFRUGHGE\PHDQVRIVSHFLDOHTXLSPHQW
)RUHDFKVSDQWKHVHQVRUVRIWKHHTXLSPHQWZHUHDOORFDWHGDWWKHVLGHZDONVDQGXQGHUWKHPLGGOHEHDP
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
)LJ7HVWLQJWKHUHQRYDWHGYLDGXFWDFURVVVHFWLRQRIWKHFDUULDJHZD\ZLWKDOORFDWLRQRIWHVWHGWUDFNVORDGFDVHEJUDSKLFVUHFRUGHUZLWK
HTXLSPHQWÄ48$1780´IURPG\QDPLFWHVWLQVSDQ
1XPHULFDO'PRGHOZDVFUHDWHGIRUPDNLQJDFRPSDULVRQEHWZHHQWKHWHVWLQJUHVXOWVDQGWKHWKHRUHWLFDOUHVXOWV
E\ DSSO\LQJ RQO\ VKHOO ILQLWH HOHPHQWV IRU 6$3 9 7KH PLQRU GDPSLQJ SURSHUWLHV RI WKH ODPLQDWHG
HODVWRPHULFEHDULQJVZHUHQRWWDNHQLQWRFRQVLGHUDWLRQLQWKHPRGHO
7KHUHVXOWVIURPWKHVWDWLFWHVWVKRZHGJRRGUHVSRQVHRIWKHVWUXFWXUH7KHYDULDWLRQEHWZHHQWKHWKHRUHWLFDODQG
SUDFWLFDOWHVWUHVXOWVDYHUDJHFDQEHH[SODLQHGLQWKHIROORZLQJZD\
• 8QGHWHUPLQHGHVWLPDWLRQRIWKHPRGXOHRIHODVWLFLW\RIWKHFRQFUHWHRQO\WKHUHVXOWVDWWKHVWHHOEHDP3
FDPHZLWKVPDOOGHYLDWLRQ
• 2WKHUIDFWRUVLQFOXGHFRUUHFWPRGHOLQJRIWKHWUDFNSRVLWLRQQRWJRRGPRGHOLQJRIWKHFRQFUHWHRQWKH
VLGHZDONVHWF
,W LV LPSRUWDQW WR EH SRLQWHG RXW WKDW LQ UHDOLW\ WKH VWUXFWXUH KDV KLJKHU VWLIIQHVV FRPSDUHG WR WKH WKHRUHWLFDO
PRGHO7KHWHVWUHVXOWVIXUWKHUPDGHLWREYLRXVWKDW WKHORDGGLVWULEXWLRQDW WKHFURVVGLUHFWLRQRI WKHWZRVSDQVLV
FRPSDUDEOH
7KH(LJHQIUHTXHQF\IRUILUVWYHUWLFDOPRGHGHILQHGIURPWKHG\QDPLFWHVWLQVSDQDQGLVDOPRVWWKHVDPH
EHWZHHQ+]DQG+]DYHUDJH+]7KLVVKRZVWKDWWKHVSDQZLWKVWHHOEHDPKDVVLPLODUUHVSRQVHOLNH
WKHRQHZLWKIRXUFRQFUHWHEHDPV7KHWKHRUHWLFDOFDOFXODWLRQRIWKH(LJHQIUHTXHQF\IRUWKHILUVWYHUWLFDOPRGHLV
UHVSHFWLYHO\
I +]±VSDQDQGI +]±VSDQ
)URPSDVVLQJWKHWUDFNZLWKRXWWKUHVKROGWKHG\QDPLFDPSOLILFDWLRQGHILQHGIURPWKHUHFRUGVLVFDOFXODWHGWREH
+]7KLVYHU\JRRGG\QDPLFDPSOLILFDWLRQFDQEHH[SODLQHGE\WKHIDFWWKDWWKHDVSKDOWSDYHPHQWLVQHZDQG
YHU\VPRRWK
&RQFOXVLRQ
7DNLQJ LQWR FRQVLGHUDWLRQ WKH UHVXOW IURP WKH YLDGXFW GHIHFWV DVVHVVPHQW LW EHFDPH FOHDU WKDW WKH EDG
PDLQWHQDQFHOHDGVWRKXJHORVVHVGXHWRWKHQHHGIRUUHSDLUVRIWKHEULGJH¶VXVDELOLW\IURPVDIHW\DQGIXQFWLRQDOLW\
SRLQWV RI YLHZ ,Q DGGLWLRQ WKH LPSURSHU GHVLJQ XVLQJ SUHFDVW HOHPHQWV IRU UHODWLYHO\ WKLQ GHFN VODE JHQHUDWHV
GHIHFWVZKLFKFDQFDXVHDQDFFLGHQW:KHQWKHGHFNVODELQJLUGHUVXSHUVWUXFWXUHKDVQRLQWHUPHGLDWHFURVVEHDPLW
LVH[WUDORDGHGE\WKHVSDWLDOGLVWULEXWLRQRIWKHWUDIILFDFWLRQ,QWKHRULJLQDOGHVLJQWKLVSUREDELOLW\ZDVQRWSURSHUO\
WDNHQ LQWR FRQVLGHUDWLRQ 7KH GHVLJQHG MRLQW GHWDLO DW WKH FRQQHFWLRQ EHWZHHQ WKH SUHFDVW VODE HOHPHQWV DQG WKH
SUHFDVWEHDPVLVQRWVXLWDEOHIRUWKLVVXSHUVWUXFWXUH
7KHLQFUHDVHRIWKHGHFNVODEWKLFNQHVVGRHVQRWLPSURYHWKHVWUHQJWKRIWKHVODEEXWFKDQJHVWKHZD\LQZKLFK
WKHORDGVDUHVSDWLDOO\GLVWULEXWHG
5HIHUHQFHV
>@7HPSRUDU\UHJXODWLRQVIRUGHVLJQRIFRQFUHWHDQGUHLQIRUFHGFRQFUHWHEULGJHV
>@',13UHVWUHVVHGFRQFUHWH3DUW6WUXFWXUDOPHPEHUVPDGHRIQRUPDOZHLJKWFRQFUHWHZLWKOLPLWHGFRQFUHWHWHQVLOHVWUHVVHVRUZLWKRXW
FRQFUHWHWHQVLOHVWUHVVHV
>@%'6(1(XURFRGH'HVLJQRIFRQFUHWHVWUXFWXUHV3DUW&RQFUHWHEULGJHV'HVLJQDQGGHWDLOLQJUXOHV
